Impacts of adaptation policy
As the need for adaptation to climate change has been widely recognised (Pielke et al. 2007 , IPCC 2007 , IPCC 2014 , the study of adaptation as a social process has generated a field of research that is rapidly accumulating (Smit et al. 2000; Kelly and Adger 2000; Adger et al. 2005; Smit and Wandel 2006; Gallopín 2006; Füssel 2007a; Füssel 2007b; Ford et al. 2010) . In broad terms, this development can be characterised with a move from impact led research towards a better understanding of social processes that underlie the ability of societies to adapt to the consenquences brought about by climate change (Burton et al. 2002; Biesbroek et al. 2010 ).
Progress has also been made in terms of practical steps taken to adapt with most countries now having begun to produce adaptation plans. The literature on the outcomes of adaptation has primarily asked how successful adaptation actions have been in relation equity, efficiency and legitimacy (Adger et al. 2007 ). It has also centred on different kinds of comparisons of national or local approaches and more recently on the identification of barriers and limits to adaptation (Adger et al. 2009; Moser and Ekstrom 2010; Biesbroek et al. 2013) .
However, the literature has so far been focused on the effects and management of weather related impacts on human and natural systems, while putting less effort into studying the effects of implemented adaptation policy and measures (Klein and Juhola 2014) . As experiences of implementing adaptation are accumulating at a rapid pace, there is a need to increase the understanding of negative side effects of adaption actions.
The concept maladaptation has been proposed to study outcomes of adaptation that fail to reduce climate related risk, or that lead to excessive costs. The earlierst attempts to systematically pin down what maladaptation means emerged from Barnett and O'Neill (Barnett and O'Neill 2010) and others have followed since (Richards and Howden 2012:246) . Recognising the early mentions of the concept by Smit (1997) and Burton (1997) in the 1990s, Barnett and O'Neill define malaptation to be 'action taken ostensibly to avoid or reduce vulnerability to climate change that impacts adversely on, or increases the vulnerability of other systems, sectors or social groups' (Barnett and O'Neill 2010: 211) .
The authors furhter point to five different types of maladaptation that can arise, namely in the form of increasing emissions, vulnerability or opportunity costs and reducing incentives or limiting choices for future generations.
Despite these conceptual efforts and the unspoken recognition that not all adaptation actions will be successful, the concept of maladaptation has remained sparingly used and elusive, which has made it difficult to apply as an analytical concept for studying outcomes of adaptation policy (Noble et al 2014) . For instance, the above mentioned defintion does not offer substantial guidance to operationalise the concept.
Here we further open up the discussion on maladaptation and reconsider the conceptual boundaries of the concept, and assess to what extent it can be used to analyse negative effects of adaptation policies and measures. Based on a review of the maladaptation literature, we propose to add to the literature and deepen the exisitng definitions by a typology and discuss key issues which need to be taken into account when applying the concept in adaptation research.
Defining boundaries of maladaptation: a typology
With regards to maladaptation, the IPCC states that '[T]he adaptation literature is replete with advice to avoid maladaptation, but it is less clear precisely what is included as "maladaptation"' (Noble et al. 2014:28) . These difficulties stem from a number of sources. Granberg and Glover, for example, argue that "…there are neither widely accepted criteria nor yardsticks that have been developed to identify maladaptation" (2013:4) . Furthermore, in addition to the varying local circumstances and the passage of time, the authors argue that identifying maladaptation is also plagued by the problem of subjective judgement.
A typology is a way of classifying and organising different phenomena into different types in scientific research (Ziemski 1975) . In order to operationalise the concept of maladaptation, we focused on the definition with the aim of further specifiying what the dynamic feedback loops related to maladaptation are. This is what the widely used definition by Barnett and O'Neill calls the impacts adversely affect other systems, sectors or social groups (Barnett and O'Neill 2010) . Our interest in particular is to tease out how these feedbacks can be conceptualised and what kinds of decisions need to be made in order to ensure conceptual and methodological soundness.
In order to do this, we conducted a literature review 1 in order to search the latest empirical examples of maladaptation in the published literature. We used the latest peer reviewed research as the basis of our conceptual work because this enables us to compile and structure practical examples of maladaptation presented to date. After identifying the sample of literature, we constructed categories with special attention on feedbacks in the empirical examples and arrived a three general categories that could be identified. Hence, we deduce that three types of maladaptation can be identified: 1) rebounding vulnerability 2) shifting vulnerability and 3) eroding sustainable development (table 1) .
1 Literature review: search in Scopus for "maladaptation AND Climate Change" resulted in 66 articles. 22 of these articles were found relevant for the analysis based on initial assessment of keywords search. These were complemented with papers about maladaptation cited in IPCC (WGII, AR5, chapter 14) and within the found articles. In total 31 papers were analyzed in depth.
( The above typology can be applied to sketch out the boundaries of the maladaptation concept. We fully acknowledge that our sample of literature is not all encompassing and it is possible that we have missed out relevant literature. As notable in Table 1 , the linkages between an adaptation action and the maladaptive outcome highlights negative effects on two scales: A local scale, where the implementing/targeted actor(s) or an identified external actor are directly affected by the action; A global scale, where the common pool (such as the atmosphere, water or the economy) is affected, which leads to indirect effects for all or several actors (figure 1).
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Applying the maladaptation concept -aspects to consider
The application of this typology as a framework requires specifying the type, aim and target audience of an adaptation action, as well as the time scale at which the outcomes are measured.
Defining maladaptation: conceptual point of departure
When understanding maladaptation, it is crucial to consider the definition of adaptation, given the reciprocity of the two concepts. The IPCC's First Assessment Report (FAR) defines adaptation as a "process of adjustment to actual or expected climate and its effects. In human systems, adaptation seeks to moderate harm or exploit beneficial opportunities. In natural systems, human intervention may facilitate adjustment to expected climate and its effects" (FAR, glossary).
The Fourth Assessment Report (AR4) clarified the intent behind this adjustment (planned vs. autonomous). Planned adaptation is "the result of a deliberate policy decision, based on an awareness that conditions have changed or are about to change and that action is required to return to, maintain, or achieve a desired state" (AR4, glossary). The Fifth Assessment Report (AR5) further defined autonomous adaptation to be "in response to experienced climate and its effects, without planning explicitly or consciously focused on addressing climate change" and it is also referred to as "spontaneous adaptation'' (AR5, glossary).
This recognition of the intention behind the adaptation action is important for the reconceptualization of maladaptation. In order to operationalise maladaptation, we argue that autonomous adaptation should be excluded from this. When autonomous, the action is not intended for explicitly managing climate change effects, yet resulting in adaptation as by-product. If the negative outcomes of an autonomous adaptation were to be considered maladaptive, then, for instance, all outcomes of any policy decision that increase vulnerability or erode sustainable development could be considered maladaptive. Thus, we argue that (for the concept to be relevant and applicable for analysing policy outcomes) maladaptation should be defined as:
a result of an intentional adaptation policy or measure leading to negative outcome(s) for the targeted or other actors. A negative outcome of an autonomous adaptive action should not be defined as a maladaptive outcome since the intention of the policy or measure was not to adapt in the first place.
We have also chosen to not include so-called avoidant adaptation actions (e.g. Le Dang et al. 2013 , Niemeyer et al. 2005 ) that are built on perceptions such as denial of a threat, wishful thinking and fatalism (Grothmann and Patt, 2005:203) as part of the reconceptualisation. If maladaptation is used to denote the non-action on adaptation, all action that is considered to be non-adaptation would be maladaptation. Defined as everything but adaptation, maladaptation loses its usefulness as an analytical concept.
In the reviewed literature, maladaptation is often restricted to climate-and environment related outcomes. For example, Niemeyer et al. (2005 Niemeyer et al. ( :1443 define maladaptation as "…human response
[that] actively undermines the capacity of society to cope with climate change or further contributes to the problem". Hence, the key in identifying maladaptation is to understand the feedbacks from the adaptation action to climate change vulnerability, but also to related natural or human systems such as water and economic systems.
Consequently, it is important to distinguish between maladaptation and failed or unsuccessful policy implementation. The outcome of an adaptation action is not necessarily maladaptive, it might just be a failed policy, which does not reduce vulnerability to climate change impacts. However, if the action increases vulnerability, negatively affects actors' or organisations' ability to deal with climate impacts or their efforts to implement sustainable development goals (economic, environmental or social), the action can be considered to be maladaptive.
Scales of maladaptation: spatial and temporal aspects
Timescales are important when analysing adaptation actions since adaptation outcomes span across timescales. Specific adaptive actions might have a short-term positive impact, while resulting in negative outcomes in the long-term (e.g. Andersson-Sköld et al. 2015 , Mycoo 2014 , Brooks et al. 2010 ). In the AR5, the temporal aspect is included in the definition of maladaptation: "a cause of increasing concern to adaptation planners, where intervention in one location or sector could increase the vulnerability of another location or sector, or increase the vulnerability of the target group to future climate change" (AR5, glossary).
With regards to the spatial scale, a positive outcome of an adaptive action on a local scale could simultaneously imply negative impacts on a regional or a global scale. The identification of maladaptive actions thus requires a broad systems perspective (see Richards and Howden 2012) , as well as a reflexive approach when identifying interdependencies and relationships between actors, sectors and goals. As McEvoy and Wilder (2012:355) argue -"one group's adaptation may be another group's hazard". Thus, through the recognition of scales, one can set boundaries in identifying maladaptation.
After setting the boundaries of analysis, the question arises at which point an adaptation action actually can be identified as maladaptation? At what threshold does an action aimed to respond to climate change result in negative outcomes? What criteria should be used to evaluate whether these consequences are determined as negative -for whom, where and when?
Conclusions
Based on our analysis of the conceptual boundaries, we argue that maladaptation should be defined as This clarification opens up for analyses of maladaptive outcomes empirically. In doing so, it is important to assess how the various aspects of vulnerability are affected. A departure here could be Barnett and O'Neill's (2013) recognition that some adaptive actions may generate bigger risks for maladaptation than others. According to the authors, adaptation actions that reduce exposure carry the biggest risk for maladaptation, those decreasing sensitivity a moderate risk, whilst building adaptive capacity is considered to be least likely to lead to maladaptation.
We also acknowledge the limits of the previous use of the maladaptation concept, in terms of the multitude of definitions and lack of clear delimitations. The outcomes of policy actions will always be uncertain and unpredictable to a degree, making their assessment a challenge. Even successful policy outcomes will likely have negative effects in varying degrees for some. We propose, however, that for adaptation policy and measures, the concept of maladaptation can be used to identify some of these.
By systematically setting system boundaries and developing criteria for assessment, the maladaptation concept could be opened up for wider and more thorough empirical analyses of these outcomes.
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